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New Maps Identify Bay Area Liquefaction Risk 

Two new maps give first responders, land use planners, decision makers and Bay Area residents a new 
and more detailed look at the risk of "liquefaction" in the soils underlaying buildings and other 
important components of the Bay Area infrastructure, such as roads and pipelines.  

The U.S. Geological Survey (USGS) is releasing two new digital maps of the densely populated central 
part of the San Francisco Bay region.  These maps are designed to give the first responders, as well as 
the general public, those responsible for maintaining utilities and other "lifelines," public officials, 
emergency response personnel new and better tools to assess risk from earthquake shaking damage.  The 
maps also serve as the baseline data for the California Geological Survey’s Seismic Hazard Zone maps. 

The first of these products is a new map of the young geologic deposits in the low-lying sections of the 
Bay Area.  Most residents of the Bay Area live and work in these low-lying areas that are underlain by 
these young deposits. These deposits are important because so much of our infrastructure resides on 
them, and because they can host severe earthquake effects. Some can undergo liquefaction, the 
phenomenon in which saturated soils lose their stiffness and strength during shaking.  And some can 
greatly increase the severity of earthquake shaking that is transmitted through the deposits. 

The second of the map products, derived from the first map, shows the likelihood that these young 
deposits will liquefy, or turn into a sandy liquid due to the strong shaking a big earthquake will produce.  
When the ground liquefies, it may lose its ability to support buildings and other structures.  Liquefaction 
during large earthquakes commonly disrupts pipelines and road networks and also may cause buildings 
to settle and move down very gentle slopes or toward stream banks. 

The highest hazard areas shown by the liquefaction hazard maps are concentrated in regions of man-
made landfill, especially fill that was placed many decades ago in areas that were once tidal flats and 
submerged bay floor.  Such areas along the Bay margins are found in San Francisco, Oakland and 
Alameda Island, as well as other places around the Bay.  Other potentially hazardous areas include those 
along some of the larger streams, which produce loose young soils that are particularly susceptible to 
liquefaction. 

Then new map products are the latest in a series of new tools and events that showcase the lessons 
learned with the 100th anniversary of the 1906 San Francisco earthquake fast approaching. 

“Regions of man-made landfill fared poorly in the 1906 San Francisco earthquake and in the 1989 Loma 
Prieta earthquake”, said Keith Knudsen, a geologist with the California Geological Survey.  “We can 
expect history to repeat itself in the next big Bay area earthquake.” 
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 “The new maps show in unprecedented detail the nature of the materials that underlie areas of densest 
urban development and highlight areas that may be prone to shaking-related damage during future 
earthquakes,” said Rob Witter, project head while a geologist at William Lettis & Associates.   

“For me the interesting thing about these new maps is that they actually show a lower likelihood of 
liquefaction than previously thought in regions underlain by Bay mud that fringes many parts of San 
Francisco Bay”, said Tom Brocher, a USGS seismologist.  “It’s important that the public knows that 
detailed mapping can lead to lowered estimates of liquefaction damage from the next big Bay Area 
earthquake.  Having said that, the public should know that Bay mud remains a seismic hazard because 
on the basis of its past performance in earthquakes it will produce stronger levels of shaking than other 
geologic units.” 

 “These maps are the result of over a decade of work and collaboration between geologists from the 
consulting firm William Lettis & Associates, the U.S. Geological Survey, and the California Geological 
Survey,” said project collaborator, Carl Wentworth, a USGS geologist emeritus.   

“They are critically important to the assessment and mapping of liquefaction and earthquake shaking 
hazards, as performed by the California Geological Survey and the U.S. Geological Survey”, said 
Knudsen. “Many of the region’s utilities and lifeline owners have already made use of an earlier, less 
detailed version of these maps in vulnerability assessments of their systems.”   

"The maps promise to be a very useful resource for public officials and earth science and engineering 
professionals who work on mitigation of seismic hazards and liquefaction,” said Lelio Mejia, Principal, 
URS Corporation, a geotechnical engineer who reviewed the maps. “I would also expect them to be a 
useful source of information for the general public interested in seismic risk in the San Francisco Bay 
area." 

“These maps incorporate many years of dedicated work by the USGS, CGS, and others, and are an 
invaluable source of geological information for Californians,” said John Parrish, California State 
Geologist.  “It is through these types of cooperative mapping programs between Federal and State 
agencies that California’s communities and businesses receive the greatest benefits.  CGS is very 
pleased to have been a part of the team that contributed to the creation of these maps.” 

Both new resources are available free online: http://earthquake.usgs.gov/regional/nca/qmap/ 

For a complete list of 1906 Centennial Alliance Events, exhibits, lectures, and publications, see 
http://1906centennial.org/activities/. 

To learn about liquefaction-related regulatory maps produced by the California Geological Survey see 
http://gmw.consrv.ca.gov/shmp/. 

The USGS serves the nation by providing reliable scientific information to: describe and understand the 
Earth; minimize loss of life and property from natural disasters; manage water, biological, energy, and 
mineral resources; and enhance and protect our quality of life. 
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